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BIG is mandated to establish national GI 

To formulate and to 
control technical 
policies in the field 
of GI

REGULATOR

To coordinate, to integrate, 
and to synchronize the 
establishment of national GI

COORDINATOR

• To organize Basic GI 
• To organize National 

GI Network

EXECUTOR

To support the thematic 
GI organizer and users

SUPPORTER

IGD merupakan acuan
acuan dalam 
penyelenggaraan IG 
nasional untuk menjamin 
integritas IG yg dihasilkan.

Penyelenggaraan  IGD

Pembinaan dan koordinasi 
penyelenggaraan dan  
pengintegrasian  IGT oleh 
K/L/Pemda BIG sesuai 
dengan NSPK yang 
ditetapkan.

Pembinaan 
Penyelenggaraan 
IGT

Diperlukan infrstruktur 
berbasis ICT untuk berbagai 
pakai dan penyebarluasan IG 
(PerPres No.27/2014)

Penyelenggaraan 
IIG

Single Reference 
for National GI 
Establishment

Thematic GI 
Integration and 
Development

GI 
Dissemination 

and Data 
Sharing

The Role of BIG in  Act No. 4/2011 about GI 
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All types of information that have elements of location (georeferenced), 
both on the surface, inside and above the earth surface

GEOSPATIAL INFORMATION



Ttypes of GI in 
Indonesia (Act 4/2011)

GI

Basic
 GI

Thema-
tic GI

Geodetic 
Control 

Network

Basic 
Map

• Coastal line
• Hipsograhy
• Water
• Toponame
• Admin boundary
• Transportation and Utility
• Built area and public facility
• Land Cover

JKHN

Vertical

Horizontal

RBI

LPI

LLN

1000K, 500K, 250K,
100K, 50K, 25K, 10K,

5K, 2.5K, 1K

250K, 50K, 25K, 10K

500K, 250K, 50K

Orthorectified 
Hi-res Satellite 

Imagery

TGI Integration

National Strategic TGI

TGI Sectoral

Pasal 12: Konten

Pasal 7: Penyajian
Pasal 5

Pasal 6

Pasal 4 Pasal 18

Pasal 8

Pasal 9

Pasal 10

Pasal 24 (2)

Pasal 24 (1)

Pasal 23

Pasal 19, 20

Geospatial Reference 
Framework

National Geospatial 
Reference System 

Pasal 27

VertikalHorizontal VerticalTide 
Gauge



ESTABLISHMENT OF IG IN INDONESIA

Basic GI are organized 
by BIG

Thematic IG are 
organized by Ministries, 
Agencies, and Local govt



• Earthquake
• Tsunami

• Volcano eruption
• Flood

• Land slide
• land subsidence

• Drought
• Forest fire
• Windstorm

INDONESIA 
is a disaster-prone region 

Sunda

Australia

Banda

Timor

Bird Head

Burma

Molucca

Pacfic

Ph. Sea
Eurasia

Maoke

 

Geospatial data and info have 
important contribution in the 

Disaster Risk Reduction 
Management System



q Disaster Risk is the potential loss caused by a disaster in an area and a certain period of time which can be in 
the form of death, injury, illness, threatened life, loss of sense of security, displacement, damage or loss of 
property, and disruption of community activities

Definition from Act No 24/2007
q Disaster is an event or series of events that threatens and disrupts people’s lives and livelihoods caused by 

natural and/or non-natural factors as well as human factors, resulting in human casualties, environmental 
damage, loss of property, and psychological impacts
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Fundamental questions in disaster management are:
• Where is the high-risk area?
• Where will the disaster risk reduction program be 

implemented
• What are the elements of disaster risk in that area
• Etc.



The Role of GI in Disaster Management

Prevention
And Mitigation

PREPAREDNESS

Rehabilitation 
and 
Construction

EMERGENCY 
RESPONSE

DISASTER

All the steps of Disaster 
Management  need 
Geospatial Information 





BIG ‘s Tide Gauges Data for Disaster Mitigation

üTsunami Early Warning System.

üRisk assessment of disasters: sea 
water rise, tidal flood, abrasion, 
tsunami

153 Tide gauges Indonesia System
2 Tide gauges BIG-GFZ System (double system)
1 Tide gauge GFZ system
5 Tide gauges BIG-UHSLC system (double system)
5 Tide gauges UHSLC system

@pjkgg, BIG



Indonesian Tsunami Early Warning System (InaTEWS)

https://inatews.bmkg.go.id/new/

Contributions of BIG:
1. GPS CORS: 

http://inacors.big.go.id/
2. Tide Gauges: 

http://tides.big.go.id/pasut

BIG’s Tidal gauge Data for

http://inacors.big.go.id/spiderweb/frmIndex.aspx
http://tides.big.go.id/pasut/


Tsunami Early Warning from Tide Gauge 
Station



Risk Assessment by using Tide gauge data
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Ina-CORS Utilization for 
Disaster Mitigation

üMonitoring of subsidence.

üRisk assessment : tidal flood, 
lowering of ground water level 

@pjkgg, BIG



Risk assessment by using GPS data (CORS+Episodic)

Ref ; Susilo (2017)

GPS Station’s 
Velocity in 
ITRF2008

PALU

@pjkgg, BIG



Jakarta
Blanakan   Indramayu

Semarang

Cirebon, Brebes, Tegal, 
Pemalang

DemakTanggerang

Bekasi Surabaya

Pekalongan

Watch out land 
subsidence along
the coastal areas

Sea water rise:
0.1 – 0.5 cm/year (IPCC)

§ Tidal Flooding
and Inundation.

§ Surface water 
degradation.

§ Infrastructure 
damages (housing, 
building, road etc).

§ Environmental 
degradation.

§ Deterioration in 
livelihood quality.

Land Subsidence:
3 - 10 cm/year

Ref: Andreas et al. (2018), 
Abidin et al. (2016), Estelle 
et.al (2012), Amelung et al. 

(2010)

Land Subsidence can be derived from GPS CORS, GPS Surveys, InSAR, Leveling

Risk assessment by using GPS data (CORS+Episodic) and 
Tidal Gauge data



Rehabilitation and 
Reconstruction (RR) Programs
• New Spatial Planning.
• New Housing Development.
• Relocation of Affected Inhabitants.
• RR of Roads and Infrastructures.
• RR of Drainage and Sewerage System.
• RR of Irrigation System.
• RR of Dam and Reservoir, etc.

Require Basemaps of 1:1000 and 1:5000 Scales

Mapping based on Digital Photogrammetry and 
LIDAR is conducted by BIG; just started and need 

to be completed by end of January 2019

Cost for RR Programs is estimated by BNPB to be 
about 12,6 Trillion IDR or about 865 Million USD.



DISASTER RISK MAP FOR DISASTER MITIGATION

LEGENDA
Kenampakan Topografi

Kota Provinsi

Kota Kabupaten

Kota Kecamatan

Kota Desa/ Kelurahan

Kota Lain

Gunung

Batas Provinsi

Batas Kabupaten

Batas Kecamatan

Jalan Tol

Jalan Arteri

Jalan Kolektor

Jalan Lokal
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Tingkat Kerawanan

Tinggi

Menengah

Rendah

Tidak Rawan

Jenis Banjir

Banjir Bandang

Banjir Pesisir

Banjir Sungai

KABUPATEN ASAHAN 
PROVINSI SUMATERA 

UTARA
DASARIAN I BULAN JANUARI



Potency of Land and Forest Fire: The 
ability in causing land and forest fires, 
caused by anthropogenic factors and 
supported by another local 
environmental and physical  factors.

Potensi Kebakaran 
Hutan dan Lahan

Penutup 
Lahan Jenis Tanah

Fisik Antropogeni
k

• Standar Nasional 
Indonesia (SNI) 7645-
1:2014 tentang 
Klasifikasi penutup 
lahan – Bagian 1 : 
Skala Kecil dan 
Menengah.

• Mineral

• Gambut

a. pembukaan lahan (land 
clearing), 

b. pemungutan sumberdaya alam 
(kayu-non kayu), 

c. ladang berpindah/musiman, 

d. faktor sosial lainnya. 

LAND AND FOREST FIRE HAZARD MAP IN SOUTH SUMATERA (SCALE 1:250.000)



Evacuation Rpute Map of Bantul Regency

Generated from tsunami model and road network maps

THEMATIC GI FOR DISASTER PREPAREDNESS



Rapid Mapping by BIG’s Immediate Response Task force



Badan Informasi
Geospasial

Ponorogo Landslide (01/04/2017)



Rapid Mapping and analysis :
Impact of Earthquake and Tsunami Disaster in Palu & Donggala



Based on
Arial Photos and
Satellite Images

Rapid Mapping 
and Impact 

Assessment of 
Landslide in 

Sibalaya

Tanggap Bencana
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Slope 
Variable Degree Percent

Max 51.3 125.00%

Min 0.2 0.30%

Average 35.43233 75.82%

Slope 
Variable Degree Percent

Max 30.7 59.40%

Min 0 0.10%

Average 13.04204 23.93%

Slope 
Variable Degree Percent

Max 48.2 112.00%
Min 17.6 31.70%

Average 48.2 112.00%

Kab Kec Desa Kode Titik Longsor X Y
Bogor Nanggung Nanggung 2 106.5202 -6.61999

Luasan (ha) Kebutuhan Bibit Keterangan
0.423512 4,235 Masih ada top soil 

ANALISIS KEBUTUHAN BIBIT TITIK 2 

Replanting Need Analysis
Pasca Bencana



THE ROLE OF 
NATIONAL GEOSPATIAL INFORMATION NETWORK (NGIN)

(Presidential Decree No. 27 / 2014)



Pres.Dec. No.27 / 2014 about NGIN
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CONCEPTUAL DESIGN OF NGIN
NAT I ONAL GEOSPAT I AL I NF ORMAT I ON NET WORK

Central Govt GI Network Local Govt GI Network

Network Nodes 
Connector

Ministrial Nodes Network
Production 

Unit

Production 
Unit

Clearing Unit
GI Catalog 
MetadataPublication

Provincial Nodes Network
Unit Kerja / Unit 

Produksi

Unit Kerja / Unit 
Produksi

Unit Kliring / Unit 
Penyebar luasan IG

Geoportal
Katalog 

Metadata
Publikasi

Regencial/City Nodes Network

Unit Kerja / Unit 
Produksi

Unit Kerja / Unit 
Produksi

Unit Kliring / Unit 
Penyebar luasan IG

Geoportal
Katalog 

Metadata
Publikasi

Indtitutional Nodes Network

Production 
Unit

Production 
Unit

Clearing Unit
GI Catalog 
MetadataPublication

National Geoportal
Tanahair.Indonesia.go.id

*) Perpress No 27 Tahun 2014 Tentang JIGN



Indonesia Archipelago Papercraft : Ritter Willy Putra

JIGN

NGIN

Provencial GI Nodes 

Regency GI Nodes

Ministrial GI Nodes

City GI Nodes



People Vulnerability and Density Data
InaRISK BNPB

Health Facility, Reference Hospital for COVID-19
Ministry of Health

Basic Map (Settlement, Road, Admin Boundary, 
POI, Transport hub)
Badan Informasi Geospasial

New Cases Data of Covid 19
Local Govt

One Map Policy and One Data of Indonesia play a vital role in integrating data from 
different stakeholders

https://covid19.big.go.id/

1. GI INTEGRATION FOR HANDLING PANDEMIC COVID 19

https://covid19.big.go.id/


• Input data: data cluster suspect positif 7 Maret – 
14 Mei 2020.

• Dibuat menggunakan fungsi Kernel Density. 
• Hasil analysis : 

• Pola distribusi terpusat di bagian utara yang 
lebih dekat dengan wilayah Kota Depok atau
wilayah DKI Jakarta 

• Konsentrasi tinggi berasosiasi dengan akses
transportasi wilayah Bogor - DKI Jakarta. 
meliputi jalur kereta (KRL), jalan arteri ( Jl. Raya 
Jakarta-Bogor), maupun jalan tol ( Jagorawi). 

• Memiliki kepadatan penduduk >100 jiwa/ Ha.
• Saran:

• Prioritas penanganan Covid-19 berada pada 
wilayah dengan pola distribusi
terpusat/konsentrasi tinggi, baik berupa:

• penerapan physical distancing dan 
protokol Covid-19 yang lebih ketat atau
penerapan PSBB

• Penambahan rumah sakit rujukan atau
penambahan peralatan kesehatan.

COVID-19 Spatial Distribution Map
Case : Bogor

Sumber data: 
bappedalitbang.bogorkab.go.id/
inarisk.bnpb.go.id/
tanahair.indonesia.go.id/ 



2. GI INTEGRATION FOR ANALYZING FLASH FLOOD IN BOGOR

1. kampung Gunung Mas berada pada Sub DAS 
(Daerah Aliran Sungai) Cisampay

2. Berdasarkan laporan yang dikeluarkan oleh BMKG intensitas 
hujan berada di kisaran 50 – 100 mm/ hari yang masuk dalam 
katagori lebat. 

Location: Gunung Mas, Bogor Regency



3. bentuk morfologi seperti cekungan mangkok

Secara morfometri terdapat pola aliran 
dendritik dengan kerapatan sedang

bentuk Sub DAS Cisampay, yaitu radial (bulat). 

4. kelerengan terjal hingga sangat terjal ( >45% hingga >60% ) 
gaya gravitasi memiliki potensi yang cukup kuat untuk 
membawa sumber material jatuh kebawah 

2. GI INTEGRATION FOR ANALYZING FLASH FLOOD IN BOGOR (cont…)



Location: Ile Boleng (East Flores)
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q lereng atas gunungapi adalah area yang memiliki bahan material endapan 
unconsolidated/ lepas.

q Aliran air dapat berperan sebagai tenaga pengikis yang melepaskan ikatan 
antar material, sehingga material lepas tersebut akan meluncur mengikuti 
alur yang tersedia (transport zone). 

q Alur atau alur sungai yang membawa material lepas-lepas dari lereng atas 
berpotensi mengakibatkan terjadinya aliran rombakan/ debris yang akan 
terendapkan pada wilayah bawah (deposition zone).

q Dengan tingkat kecuraman 26 - > 40 % (Curam hingga sangat curam) 
aliran rombakan yang terjadi bisa sangat cepat dan menyapu daerah yang 
ada dibawahnya. 

Ile Boleng Sumber: BNPB

3. GI INTEGRATION FOR ANALYZING CYCLONE IMPACT IN FLORES
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Data Geospasial Kebencanaan dapat di akses melalui 
InaGEOPORTAL: http://tanahair.indonesia.go.id

http://tanahair.indonesia.go.id/


CLOSING REMARK

Geospatial Information and National Geospatial Information Network 

play a vital role in national security and disaster management.
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